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Abstract. D-meson lifetimes have been determined from decays observed in an exposure of the high resolution hydrogen bubble chamber LEBC in associa- 
Introduction
The decay of a charm particle can be described in the spectator model by the diagram of (Fig. I c) and W-exchange diagrams (Fig. 1 d) are possible for charged and neutral meson decays respectively.
Early calculations discounted the contribution from the non-spectator diagrams because of helicity conservation; however, this helicity suppression can be overcome by taking into account either gluon emission by one of the quarks or intrinsic gluons atready present in the wave function of the initial state. Since in the non-spectator picture the D -+ annihilation diagram is Cabibbo-suppressed, the charged D-meson is expected to have a lifetime longer than that of the D ~ F -+ and Ac. In addition to these diagrams, final A review of the current situation is given in [1] . A precise determination of the D -+ and D O lifetimes is fundamental to the understanding of the charm particle decay mechanisms.
The NA27 rc p experiment 1-2] has observed a sample of 100 neutral and 83 charged charm particle decays. We have previously reported [2, 3] values for the D o and D e lifetimes based on kinematically fitted samples of 11D o decaying into 4 charged particles and 20D -+ decaying into 3 or 5 charged particles. Kinematic fits have the advantage that the charm particle momenta, and hence individual proper lifetimes, are precisely determined. A considerable improvement in the statistical precision is clearly possible, however, if decays known to be D mesons, but with kinematically unconstrained final states, can be used. Moreover, any systematic bias that may exist because of the selection procedures for accepting kinematic fit will also be reduced when a more complete sample of charm decays is used. In this paper we discuss the techniques available for lifetime determination using larger samples of decays, whether kinematically fitted or not, and extract best values for the D o and D -+ lifetimes from our data.
